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[Document Name] Specification 

[Name of the Invention] IMAGE INFORMATION TRANSMITTING SYSTEM, 
SCANNER APPARATUS AND USER TERMINAL APPARATUS, AND IMAGE 
INFORMATION TRANSMITTING SYSTEM 
[Claims] 

1. An image information transmitting system comprising: 

a user terminal apparatus which obtains an IP address on an IP network; and 
a scanner apparatus which transmits image information to the network terminal 

apparatus using the IP address, 

wherein the user terminal apparatus registers the obtained IP address in the 

scanner apparatus and re-registers the IP address in the scanner apparatus when a 

lease period of the IP address elapses. 

2. A scanner apparatus which transmits image information to a user terminal 
apparatus which obtains an IP address on an IP network using the IP address 
comprising: 

a user terminal IP address acquiring section which acquires the IP address 
obtained by the user terminal apparatus based on a notification sent from the scanning 
apparatus; 

an IP address storing section which stores the acquired IP address; and 
an IP address managing section which deletes the stored IP address from the IP 
address storing section when a lease period of the IP address elapses. 

3. A user terminal apparatus comprising: 

an IP address acquiring section which acquires an IP address on an IP network; 

and 

an IP address registering section which registers the acquired IP address in a 
scanner apparatus, 

wherein the IP address registering section re-registers the IP address in the 
scanner apparatus when a lease period of the acquired IP address elapses. 

4. An image information transmitting method which transmits image 
information to a user terminal apparatus which obtains an IP address on an IP network 
from a scanner apparatus using the IP address, 
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wherein the IP address obtained by the user terminal apparatus is registered in 
the scanner apparatus and the IP address is re-registered in the scanner apparatus 
when a lease period of the IP address elapses. 
[Detail Description of the Invention] 
[Technical Field of the Invention] 

[0001] The present invention relates to an image" information transmitting system, 
scanner apparatus and user terminal apparatus, and an image information transmitting 
method. 

[Background Technology] 

[0002] Conventionally, a scanner is positioned on a network and image information 
scanned by the scanner is transmitted to a desired personal computer (PC) connected 
to the network. Such a scanner is referred to as a network scanner. 
[0003] The network scanner converts image information to a predetermined file format 
(for example, TIFF), establishes a communication channel between a PC and the 
network scanner on the network using a TCP protocol, and transfers an image file to the 
PC through this communication channel. PC stores this image file to a hard disk and the 
like, and performs display, edition, and the like as required. 

[0004] In order to establish the communication channel between the network scanner 
and PC using the TCP protocol, it is necessary to transmit a packet, which requests for 
connecting to the communication channel, to an IP address of the PC from the network 
scanner. Conventionally, regarding the IP address of the PC, a user inputs it to the 
network scanner every time when a document is scanned. Or, the IP address is 
registered in memory of the network scanner in advance and the registered IP address 
is called up as required. 
[Shortcomings Resolved by the Invention] 

[0005] In view of the effective use of IP address, there has been recently used a 
DHCP server that automatically assigns an IP address to a network terminal. Under 
management of the DHCP server, the IP address to be assigned to the PC is different 
every time startup occurs. Accordingly, the need arises for the user to examine the 
user's own IP address every time the network scanner is used. Further, the need arises 
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for the user to frequently change the registration content of the network scanner, so that 
the IP address registered in memory actually becomes useless in many cases. 
[0006] The present invention is provided to address the above-described problem. It 
is an object of the present invention is to provide an image information transmitting 
system which is capable of easily and surely registering the latest IP address of a user 
terminal apparatus in a scanner apparatus, the scanner apparatus and user terminal 
apparatus, and an image information transmitting method. 
[Means for Resolving the Shortcomings] 

[0007] In order to attain the above object, the present invention provides an image 
information transmitting system comprising a user terminal apparatus that obtains an IP 
address on an IP network and a scanner apparatus that transmits image information to 
a network terminal apparatus using the IP address. The user terminal apparatus 
registers the obtained IP address in the scanner apparatus and re-registers the IP 
address in the scanner apparatus when an effective period of IP address elapses. 
[0008] Accordingly, when the effective period (lease period) of IP address obtained by 
the user terminal apparatus elapses, the IP address is re-registered in the scanner 
apparatus so that an appropriate new IP address is always stored in the scanner. This 
makes it possible to transmit image information to the user terminal apparatus from the 
scanner apparatus without fail. 
[Description of the Preferred Embodiments] 

[0009] The present invention provides, to attain the above object, an image 
information transmitting system comprising: a user terminal apparatus which obtains an 
IP address on an IP network; and a scanner apparatus which transmits image 
information to the network terminal apparatus using the IP address, wherein the user 
terminal apparatus registers the obtained IP address in the scanner apparatus and re- 
registers the IP address in the scanner apparatus when a lease period of the IP address 
elapses. 

[0010] Accordingly, with this configuration, when the effective period (lease period) of 
IP address obtained by the user terminal apparatus elapses, the IP address is re- 
registered in the scanner apparatus so that an appropriate new IP address is always 
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stored in the scanner. This makes it possible to transmit image information to the user 
terminal apparatus from the scanner apparatus without fail. 
[0011] The present invention also provides a scanner apparatus which transmits 
image information to a user terminal apparatus which obtains an IP address on an IP 
network using the IP address, 

[0012] comprising: a user terminal IP address acquiring section which acquires the IP 
address obtained by the user terminal apparatus based on a notification sent from the 
scanning apparatus; an IP address storing section which stores the acquired IP 
address; and an IP address managing section which deletes the stored IP address from 
the IP address storing section when a lease period of the IP address elapses. 
[0013] Accordingly, with this configuration, when the effective period (lease period) of 
IP address obtained by the user terminal apparatus elapses, the scanning apparatus 
erases the stored IP address so that an appropriate new IP address is always stored in 
the scanner. This makes it possible to transmit image information to the user terminal 
apparatus from the scanner apparatus without fail. 

[0014] The present invention also provides a user terminal apparatus comprising: an 
IP address acquiring section which acquires an IP address on an IP network; and an IP 
address registering section which registers the acquired IP address in a scanner 
apparatus, wherein the IP address registering section re-registers the IP address in the 
scanner apparatus when a lease period of the acquired IP address elapses. 
[0015] Accordingly, with this configuration, when the effective period (lease period) of 
IP address obtained by the user terminal apparatus elapses, the IP address is re- 
registered in the scanner apparatus so that an appropriate new IP address is always 
stored in the scanner. This makes it possible to transmit image information to the user 
terminal apparatus from the scanner apparatus without fail. 

[0016] The present invention also provides an image information transmitting method 
which transmits image information to a user terminal apparatus which obtains an IP 
address on an IP network from a scanner apparatus using the IP address, wherein the 
IP address obtained by the user terminal apparatus is registered in the scanner 
apparatus and the IP address is re-registered in the scanner apparatus when a lease 
period of the IP address elapses. 
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[0017] Accordingly, with this method, when the effective period (lease period) of IP 
address obtained by the user terminal apparatus elapses, the IP address is re- 
registered in the scanner apparatus so that an appropriate new IP address is always 
stored in the scanner This makes it possible to transmit image information to the user 
terminal apparatus from the scanner apparatus without fail. 
[0018] An embodiment of the present invention will be specifically described with 
reference to the accompanying drawings herewith. 

[0019] FIG. 1 is a schematic diagram illustrating a network system where a network 
scanner operates according to the embodiment of the present invention. 

A plurality of network scanners 2 and a plurality of PCs 3, which are user 
terminals each using the network scanner, are connected to a LAN 1. These network 
scanners 2 and PCs 3 automatically obtain an IP address from a DHCP server 4 
provided on LAN 1 at, for example, a startup time. 

[0020] FIG. 2 is a block diagram illustrating the hardware configuration of the network 
scanner according to the above embodiment. 

The network scanner 2 includes CPU 21, ROM 22, RAM 23, scanner 24, LAN 
interface 25, data storage 26, control panel 27 and built-in timer 28. In this embodiment, 
the respective devices 22 to 28 are controllably connected to CPU 21 via a system bus 
29, but the present invention is not limited to these. Here, as the data storage 26, a hard 
disk or a flush memory device may be used. Moreover, the control panel 27 is used to 
read an IP address of a transmission destination from a user managing table to be 
described later or manually input the IP address in an unregistered case. 
[0021] FIG. 3 is a block diagram illustrating the hardware configuration of a personal 
computer according to the above embodiment. PC3 includes CPU 31, ROM 32, RAM 
33, LAN interface 34, data storage 35, display 36, keyboard 37, and built-in timer 38. A 
display device such as display 36 and input means such as keyboard 37 are arbitrary 
configurations, and the present invention is not limited to these. 
[0022] FIG. 4 is a block diagram illustrating a network configuration between the 
network scanner and the personal computer according to the above embodiment. 
[0023] In the network scanner 2, the program executed by CPU 21 is largely divided 
into a network control program 41 and an image transmission. program 42. The networks 
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control program 41 performs control, which is necessary for the network scanner 2 to 
transmit/received data to/from PC3 on LAN 1 (Ethernet). The network control program 
41 includes a TCP program 45 executed based on an Ethernet transceiver 43 and an IP 
program 44, and a UDP program 46. The network work control program 41 further 
includes an Lpr transmission program 47 that is used to transmit a TIFF file to PC3 
based on an Lpr/Lpd protocol by use of the TCP program 45. The network control 
program 41 still further includes a search packet reception / response transmission 
program 48 that receives a search packet to be described later and responds thereto by 
use of the UDP program 46. The network control program 41 still further includes a 
registration packet reception / response transmission program 49 that receives a 
registration packet to be described later and responds thereto by use of the UDP 
program 46 similarly. 

[0024] On the other hand, the image transmission program 42 handles data to be 
transmitted/received by use of the foregoing network control program 41. The image 
transmission program 42 is composed of a scanner control program 50, an image file 
converting program 51, and a user managing program 52. The scanner control program 
50 controls the scanner 24 illustrated in FIG. 2, and scans a document so as to obtain 
image information. The image file converting program 51 converts image information to 
an image file. A data format of the image file may be, for example, TIFF, GIF, JPEG and 
the like, and TIFF is used in this example. 

[0025] The user managing program 52 receives user information, which the 
registration packet reception / response transmission program 49 has obtained, from 
PC3 and registers it in the user managing table and manages it. 
[0026] Similarly, in PC3, the program executed by CPU 31 is largely divided into a 
network control program 61 and an image reception program 62. Similar to the network 
scanner 2, the network control program 61 includes the Ethernet transceiver 43, IP 
program 44, TCP program 45, and UDP program 46. The network control program 61 
further includes an Lpd reception program 63 that is used to receive the TIFF file from 
the network scanner 2 based on the Lpr/Lpd protocol by use of the TCP program 45. 
The network control program 61 still further includes a search packet transmission / 
response reception program 64, which transmits a search packet to be described later 
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or receives a response from the network scanner 2 by use of the UDP program 46. The 
network control program 61 still further includes a registration packet transmission / 
response reception program 65, which transmits a registration packet to be described 
later or receives a response by use of the UDP program 46 similarly. 
[0027] The image reception program 62 is composed of an image file storage the 
processing program 66, an external application startup detection program 67, and a 
user information registration program 68. The image file storage the processing 
program 66 stores the image file received via the Lpd reception program 63 to the data 
storage 26 shown in FIG. 2. Moreover, the external application startup detection 
program 67 starts up an external application, which is appropriate to process the 
received image file. Still moreover, the user information registration program 68 
generates a registration packet from user information 69, and transmits it to the network 
scanner 2 by use of registration packet transmission / response reception program 65. 
[0028] The Lpr/Lpd protocol used in communication between the network scanner 2 
and PC3 is a communication protocol, which is used to transmit/receive print data 
between hosts using UNIX as OS. In this Lpr/Lpd protocol, the host, which wishes to 
receive print service, outputs a request to a line printer daemon (Lpd), which is 
executed on a certain host. The daemon, which has received the request, accepts it as 
a job, and queues it to perform the processing. 

[0029] FIG. 5 is a sequence illustrating an image file transfer carried out between the 
network scanner and the personal computer according to the above embodiment. 

As illustrated in FIG. 5, the Lpr transmission program 47 of the network scanner 
2 transmits a command "Received Job" instructing the reception of job to the Lpd 
reception program 63 of PC3 (ST501). In response to this, if the Lpd reception program 
63 of PC3 sends back ACK to the Lpr transmission program 47 (ST502), the Lpr 
transmission program 47 transmits a sub-command "Receive control file" instructing the 
reception of control file to the Lpd reception program 63 (ST503). This sub-command 
includes the size of control file and the name of control file name. 
[0030] In response to this, if the Lpd reception program 63 sends back ACK (ST504) 
to the Lpr transmission program 47, the Lpr transmission program 47 transmits the 
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control file to the Lpd reception program 63 (ST505). This control file includes a user 
name, a file name of image file, and the like. 

[0031] Next, if the Lpd reception program 63 completes the reception of control file 
and sends back ACKto the Lpr transmission program 47 (ST506), the Lpr transmission 
program 47 transmits a sub-command "Receive data file" representing the transmission 
of image file to the Lpd reception program 63 (ST507). If the Lpr r transmission program 
47 confirms that the Lpd reception program 63 has sent back ACK to the Lpr 
transmission program 47 (ST508), the Lpr transmission program 47 transmits an image 
file to the Lpd reception program 63 (ST509). If the reception of image file is completed, 
the Lpd reception program 63 sends back ACK to the Lpr transmission program 47 
(ST510). 

[0032] Since the foregoing Lpr/Lpd protocol used in the foregoing image file transfer is 
based on TCP, the transmission/reception of command, sub-command, control file and 
data file is carried out on not a packet-by-packet basis but a stream-by-stream basis. In 
other words, connection between the network scanner 2 and PC3 is established and 
then communication is carried out. Accordingly, in order to perform data transmission to 
PC3 from the network scanner 2, the network scanner 2 must know the IP address of 
PC3 at the transmitting time. Moreover, in order to register the IP address in a user 
managing table 170 together with the user name, the network scanner 2 must obtain the 
IP address and other relevant user information. 

[0033] An explanation will be next given of an IP address obtaining method at the 
network scanner according to the present embodiment. FIG. 6 is a flowchart illustrating 
an operation for a user terminal information registration carried out between the network 
scanner and the personal computer according to the above embodiment. 
[0034] When the network scanner 2 is started up (ST601), the search packet 
reception / response transmission program 48 monitors a reception of a search packet 
with a specific port number on the LAN 1 (ST602). On the other hand, when PC3 is 
started up (ST603) and the external application startup detection program 67 detects 
the startup of the external application (ST604), PC3 performs the search of the network 
scanner 2 on the LAN 1 . It should be noted that the search can be carried out by an 
instruction from the user. .... . .. . 
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[0035] First, in the search of network scanner 2, the search packet transmission / 
response reception program 64 broadcasts the search packet on the LAN 1 (ST605) 
and waits for the response (ST606). 

[0036] FIG. 7 is a diagram showing a frame format of a search packet according to 
the above embodiment. A UDP packet is used as a search packet 71. At an IP heater 
72 of the search packet 71, a broadcast address (for example, 255.255.255.255) is 
specified in a destination address field and IP address of PC3 is specified in a sender 
address field. 

[0037] Moreover, at an UDP header 74, which is positioned at the top of an IP data 
field 73, the same port number that the search packet reception / response transmission 
program 48 of the network scanner 2 monitors is specified as a destination port number. 
[0038] Still moreover, subsequent to the UDP header 74, an UDP data field 75 
includes various kinds of information indicating that this packet is a search packet. 
Namely, the UDP data field 75 includes information "Discovery" indicting that this packet 
relates to an automatic registration of user terminal information, information "REQ" 
indicating that this packet relates to a the processing request, and information "Group" 
indicating a group name to which the sender of the packet belongs. 
[0039] Since a UDP protocol is a connectionless type communication protocol that 
does- not have to establish the connection unlike the TCP protocol, it is suitable for 
searching the network scanner 2. 

[0040] Turning back to FIG. 6, the search packet reception / response transmission 
program 48 of the network scanner 2 receives the search packet 71, recognizes 
information "Group", and determines whether or not this is the group name to which a 
response should be given (ST607). For example, if the group name matches the name 
of a group to which the search packet reception / response transmission program 48 
belongs, the search packet reception / response transmission program 48 determines 
that a response should be given. If it does not match, the search packet reception / 
response transmission program 48 determines that a response should not be given. In 
the case where it is determined that a response should not be given, the network 
scanner returns to a search packet waiting state without giving any response (ST608). 
On the other hand, in the case where it is determined that a response should be given, 
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the search packet reception / response transmission program 48 sends back the search 
response packet to PC3 (ST609). In the case where PC3 transmits the search packet 
71 not including information "Group", the network scanner 2 determines that this is the 
search from the other group and gives a response without fail. 
[0041] FIG. 8 is a diagram showing a frame format of a search response packet 
according to the above embodiment. A UDP packet is used as this search response 
packet 81. At an IP heater 82 of the search response packet 81, a sender of the search 
packet 71, that is, an IP address of PC3 (hereinafter referred to as POIP address) is 
specified in a destination address field and an IP address of the network scanner 2 is 
specified in a sender address field. 

[0042] Moreover, at an UDP header 84, which is positioned at the top of an IP data 
field 83, the same port number that the search packet reception / response transmission 
program 48 of PC 3 monitors is specified as a destination port number. 
[0043] Still moreover, an UDP data field 85 includes various kinds of information 
indicating that this packet is a search response packet. Namely, at the search packet 71 
shown in FIG. 7, information "ACK" indicating that the packet relates to a the processing 
response is used in place of information "REQ" indicating that the packet relates to a the 
processing request. 

[0044] Turning back to FIG. 6, when PC3 receives the search response packet 81 , 
the registration packet transmission / response reception program 65 of PC3 transmits 
the registration packet including user information to the network scanner 2 (ST610). 

FIG. 9 is a diagram showing a frame format of a registration packet according to 
the above embodiment. A UDP packet is used as this registration packet 91. At an IP 
heater 92 of the registration packet 91 , the IP address of the network scanner 2 that has 
sent back the search response packet 81 is specified in the destination address field. 
Moreover, an IP address of PC 3 is specified in the sender address field. 
[0045] Moreover, at an UDP header 94, which is positioned at the top of an IP data 
field 93, the same port number that the registration packet reception / response 
transmission program 49 of the network scanner 2 monitors is specified as a destination 
port number. 
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[0046] Still moreover, an UDP data field 95 includes information "USER" indicative of 
a user name, information "Lease period" indicative of lease period and information 
"Password" indicative of a password specified by the user, in addition to information 
"Discovery", "REQ" and "Group." The lease period is decided by PC3 or its user. A 
lease period starting time is time when user information is registered. In other words, 
when the lease period is the same but the lease starting time differs, it is necessary to 
manage the lease period on a user-by-user basis. It should be noted that the lease 
period is endless (Oxffffffff) in the case where the IP address of PC3 is fixed. 
[0047] Turning back to FIG. 6, when the registration packet reception / response 
transmission program 49 of the network scanner 2 receives the registration packet 91, 
the user managing program 52 extracts user terminal information from the registration 
packet 91 (ST611), and registers it in the user managing table 170 (ST612). Thereafter, 
the registration packet reception / response transmission program 49 transmits a 
registration response packet 101 to PC3 to inform PC3 that registration has completed 
(ST613). 

[0048] FIG. 10 is a diagram showing a frame format of a registration response packet 
according to the above embodiment. A UDP packet is used as this registration packet 
101. At an IP heater 102 of the registration response packet 101, a sender of the 
registration packet 91, that is, a POIP address is specified in the destination address 
field. Moreover, an IP address of the network scanner 2 is specified in the sender 
address field. 

[0049] Moreover, at an UDP header 104, which is positioned at the top of an IP data 
field 103, the same port number that the registration packet reception / response 
transmission program 49 of PC3 monitors is specified as a destination port number. 
[0050] Still moreover, an UDP data field 105 includes various kinds of information 
indicating that this packet is a registration response packet. Namely, at the registration 
packet 91 shown in FIG. 9, information "ACK" indicating that the packet relates to a the 
processing response is used in place of information "REQ" indicating that the packet 
relates to a the processing request. 

[0051] A further explanation will be given of the operations of the network scanner 2 
and PC3 in the foregoing flow of the user terminal information registration. 



-12- 



P21951.TR1.doc 



FIG. 11 is a flowchart illustrating steps for search the processing of the network 
scanner by the personal computer according to the above embodiment. 
[0052] In PC3, the search packet transmission / response reception program 64 
resets a search retransmission counter to zero (ST1101). Next, the search packet 
transmission / response reception program 64 determines whether or not the search 
retransmission counter exceeds a maximum number of search retransmission times 
(ST1 102). Since the search retransmission counter = 0 at first, the determination result 
is "NO" and the processing goes to ST1 103. In ST1 103, the search packet transmission 
/ response reception program 64 broadcasts the search packet 71 on the LAN 1 . Next, 
the search packet transmission / response reception program 64 obtains transmission 
start time from a built-in timer 38 of PC3 (ST1 104). After that, the search packet 
transmission / response reception program 64 determines whether or not current time 
(obtained from the built-in timer 38) is greater than the sum of transmission start time 
and a total amount of search response waiting time, that is, whether or not a 
predetermined total amount of search response waiting time has elapsed since 
broadcast transmission (ST1103) (ST1105). 

[0053] In the case where the result in ST1 1 05 is "NO", the search packet transmission 
/ response reception program 64 waits for the reception of search response until 
predetermined search response waiting time per one time elapses (ST1106). The 
search packet transmission / response reception program 64 determines whether or not 
the search response packet 81 is received while waiting for the reception (ST1 107). In 
the case where the determination result is "YES", the search packet transmission / 
response reception program 64 determines whether or not the received search 
response packet 81 is one that responds to the search packet 71 transmitted by the 
search packet transmission / response reception program 64 (ST1 108). This can be 
carried out by, for example, determining whether information of the UDP data field of the 
search response packet 81 is "Discovery" and the processing response is "ACK" or not. 
In the case where the determination result is "YES", the IP address of network scanner 
2 obtained from the search response packet 81 is registered in a response table 120 
shown in FIG. 12 (ST1 109). After registration, the processing goes back to ST1 1 05. 
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[0054] If the determination result is "NO" in ST1 1 08, the received search response 
packet 81 is not one that responds to the search packet 71 transmitted by the search 
packet transmission / response reception program 64 so that the search response 
packet 81 is abandoned and the processing goes back to ST1 105. 
[0055] In the case where the determination result is "NO" in ST1 107, that is, no 
search response packet 81 is received, the search packet transmission / response 
reception program 64 determines whether or not the response table 120 is empty 
(ST1 110). Here, in the case where the determination result is "YES", the search packet 
71 disappears on the LAN 1 for some reason and does not reach any network scanner 
2. For this reason, in order to retransmit the search packet 71, the search 
retransmission counter is incremented by one (ST1 111) and the processing goes back 
to ST1 102. Sequentially, after determining whether or not the search retransmission 
counter exceeds a maximum value in ST1 102, the processing in ST1 103 to ST1 1010 is 
repeated. Accordingly, the retransmission of search packet 71 is carried out up to the 
maximum number of the search retransmission. 

[0056] On the other hand, if the determination result in step ST1 1 1 0 is "NO", the 
search packet 71 is effectively transmitted, so the processing goes back to ST1 105. 
Then, the processing in ST1 105 to ST1 1 10 is repeated, so that the search packet 
transmission / response reception program 64 waits for a response from the network 
scanner 2 until time that has elapsed since broadcast transmission (ST1 103) reaches 
the total amount of search response waiting time. 

[0057] In this way, PC3 can search all available network scanners 2, which exist on 
the LAN 1, and obtain the corresponding IP addresses. Moreover, PC3 can search the 
network scanners 2 without fail even if the search packet disappears or delay in 
response time of network scanner 2 occurs. 

[0058] An explanation will be next given of an operation of network scanner 2 when 
PC3 can search the network scanner 2. 

FIG. 13 is a flowchart illustrating steps for responding to the search from the 
personal computer by the network scanner according to the above embodiment. 
[0059] In the network scanner 2, the search packet reception / response transmission 
program 48 constantly waits for the reception of search packet 71 from PC3 (ST1301). 



- 14- 



P21951.TR1.doc 



If the search packet reception / response transmission program 48 receives the packet 
(ST1302), the search packet reception / response transmission program 48 checks 
whether or not the received packet is search packet 71 (ST1302). If "Discovery" and 
"REQ" are included in the received packet as illustrated in FIG. 7, the search packet 
reception / response transmission program 48 determines that the received packet is 
search packet 71 . 

[0060] If the received packet is search packet 71 (YES) in ST1303, the search packet 
reception / response transmission program 48 recognizes the group name of PC3 from 
information "Group" included in the search packet 71 , and checks whether or not the 
group name matches the name of the group to which the network scanner 2 belongs 
(ST1304). If they match each other (YES), the search packet reception / response 
transmission program 48 prepares the search response packet 70 including the IP 
address of the network scanner 2 and transmits it to PC3 (ST1305). If they do not match 
(NO), the search packet reception / response transmission program 48 checks whether 
or not the search packet 71 includes information "Group" (ST1306). If the search packet 
does not include information "Group", the search packet reception / response 
transmission program 48 determines that this is the search from the other group, and 
the processing moves to ST1305 to transmit the search response packet 81 . In this 
way, the network scanner 2 responds to the search from PC3 and notifies PC3 of the IP 
address of the network scanner 2. 

[0061] An explanation will be next given of steps for registering user terminal 
information in the network scanner 2 by PC3. 

FIG. 14 is a flowchart illustrating steps for registering user terminal information in 
the network scanner in the personal computer according to the above embodiment. 
[0062] In PC3, the user information registration program 68 determines whether or not 
the response table 120 shown in FIG. 12 is empty (ST1401). If it is empty (YES), the 
user information registration program 68 ends the registration steps (ST1402). If it is not 
empty (NO), the user information registration program 68 extracts the IP address 
(registration destination) of a first network scanner 2 from the top of the response table 
120 (ST1403). Next, the user information registration program 68 resets a registration 
- retransmission counter to zero (ST.1404). After that, the user information registration . 
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program 68 determines whether or not the registration retransmission counter exceeds 
a maximum number of registration retransmission (ST1405). If the determination result 
is NO, the user information registration program 68 prepares the registration packet 91 
shown in FIG. 8 and transmits it to the network scanner 2(ST1406). 
[0063] After transmitting the registration packet 91 , the user information registration 
program 68 obtains transmission start time from the built-in timer of PC3 (ST1407). 
Next, the user information registration program 68 determines whether or not current 
time is greater than the sum of transmission start time and a total amount of registration 
response waiting time, that is, whether or not a predetermined total amount of 
registration response waiting time has elapsed since the start of transmission (ST1408). 
[0064] In the case where the result in ST1408 is "NO", the user information 
registration program 68 waits for the registration response packet 101 from the network 
scanner 2 until predetermined registration response waiting time per one time elapses 
(ST1409). After that, the user information registration program 68 determines whether 
or not the registration response packet 101 is received (ST1410). If the determination 
result is "YES", the user information registration program 68 determines whether or not 
the registration response packet 101 is one that responds to the registration packet 91 
transmitted by PC3 (ST1411). If the determination result is "YES" in ST1411, the user 
information registration program 68 obtains current time from the built-in timer of PC3 
(ST1412) or extracts the IP address of network scanner 2, which has responded, from 
the registration response packet 101 (ST1413). Then, the user information registration 
program 68 registers current time in a registration destination table 150 as registration 
response reception time and registers the IP address and lease period thereto 
(ST1414). FIG. 15 is a diagram illustrating a registration destination table according to 
the above embodiment. In the registration destination table 150, an IP address 151 of 
network scanner 2 responded as mentioned above, lease period 1 52 and registration 
response reception time 153 are registered to be associated with one another. 
[0065] After the registration to the registration destination table 150 is ended, the 
registration destination is deleted from the registration destination table 120 (ST1415), 
the processing goes back to ST1401 to carry out steps for registering user terminal 
information in a next registration destination. - - 
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[0066] On the other hand, if the determination result is "NO" in ST1410, since there is 
a possibility that the registration packet 91 has disappeared, the registration 
retransmission counter is incremented by one (ST1416), and the processing goes to 
ST1405. Then, the user information registration program 68 confirms whether or not the 
registration retransmission counter exceeds the maximum number, and retransmits the 
registration packet 91, and the processing in steps 1405 to 1410 is repeated. Moreover, 
in the case where the determination result is "NO" in ST141 1 , the user information 
registration program 68 abandons the registration response packet 101 and goes back 
to ST1408, and the processing in ST1408 to 1411 is repeated. In this way, when the 
value of the registration retransmission counter exceeds a maximum number of 
registration retransmission times in ST1405, or when elapsed time since the 
transmission of registration packet exceeds the total amount of registration response 
waiting time in ST1408, the registration destination is in a state where it cannot respond 
for the reason of power-down of the source of registration destination and the like. For 
this reason, PC3 abandons the registration to the current registration destination and 
moves to steps for registration to a next registration destination. In this way, PC3 
performs the registration of user terminal information to all registration destinations 
registered in the response table 120. 

[0067] FIG. 16 is a flowchart illustrating steps for responding to the user registration 
from the personal computer by the network scanner according to the above 
embodiment. 

The network scanner 2 constantly waits for the reception of registration packet 91 
from PC3 (ST1601). If the network scanner 2 receives the packet (ST1602), the network 
scanner 2 checks whether the received packet is the registration packet 91 or not 
(ST1603). If "Discovery", "REQ" and "USER" are included in the received packet as 
illustrated in FIG. 9, the network scanner 2 determines that the received packet is the 
registration packet 91 . 

[0068] If the received packet is the registration packet 91 (YES) in ST1603, the 
network scanner 2 recognizes the group name of PC3 from information "Group" 
included in the registration packet 91 , and checks whether or not the group name 
matches. the name of the_group.to which the network scanner 2 belongs (ST1604). If 
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they match each other (YES), the processing goes to ST1605. While, if they do not 
match (NO), the network scanner 2 checks whether or not information "Group" is 
included in the registration packet 91 in ST1606. If it is not included therein (YES), the 
network scanner 2 determines that this is the request for registering user information 
from the other group, and the processing moves to ST1605. 

[0069] In ST1605, the network scanner 2 searches the user managing table 170 using 
information "USER" included in the registration packet 91, and checks whether or not 
the same user name is already registered. FIG. 17 is a diagram illustrating a user 
managing table according to the above embodiment. In the user managing table 170, a 
user name 171 of a terminal serving as a transmission destination such as PC and the 
like, password 172, IP address 173, lease period 174 and least start time 175 are 
registered to be associated with one another. 

[0070] If the result is "NO" in ST1 605, the network scanner 2 newly registers user 
terminal information such as a user name extracted from the registration packet 91, 
PC-IP address, group name, password and the like in the user managing table 170 
(ST1607). 

[0071] On the other hand, if the result is "YES" in ST1605, the network scanner 2 
checks whether or not the user name and password, which are already registered as 
user terminal information, match the user name and password, which are indicated by 
each of information "USER" and "Group" included in the registration packet 91 
(ST1608). If the result is "YES" in ST1608, the network scanner 2 determines that both 
are the same and overwrites the existing user terminal information in the user managing 
table 170 using user terminal information extracted from the registration packet 91 
(ST1609). On the other hand, if the result is "NO" in ST1608, the network scanner 2 
determines that both are not the same and newly registers the user terminal information 
in the user managing table 170 (ST1607). This prevents user terminal information from 
being erroneously overwritten. 

When the registration in ST1607 or ST1609 is ended, the network scanner 2 
prepares the registration response packet 101 and transmits it to PC3 (ST1610), and 
returns to a reception waiting state for registration packet 91 (ST1601). As is 
appreciated from the foregoing description, the network scanner 2 extracts user terminai . ,. 
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information upon receiving the registration packet 91 from PC3, making it possible to 
newly register the extracted user terminal information in the user managing table 170 or 
update it. 

[0072] The following will explain the steps in which the network scanner 2 scans a 
document and transmits digital image data to PC3 using user terminal information 
registered in the network scanner 2 from PC3 as mentioned above. 

FIG. 18 is a flowchart illustrating steps for transmitting digital image data between 
the network scanner and the personal computer according to the above embodiment. 
[0073] First, the network scanner 2 selects whether or not the user managing table 
(address notebook) 170 is used in order to specify a transmission destination of digital 
image data (ST1801). The network scanner 2 carries out this selection by selecting an 
address notebook menu from menus. In the case where the use of user managing table 
170 is selected in ST1801 (YES), the network scanner 2 displays the user name 
registered in the user managing table 170 in the form of list, for example, on an LCD 
provided at the control panel 27, and instructs the user to select the user name 
(ST1802). If the user name is selected, the IP address of PC3 registered in the user 
managing table 170 to be associated with this user name is called up and specified as a 
destination. 

[0074] Sequentially, the network scanner 2 determines whether or not the password is 
registered to be associated with the specified IP address (ST1803). If the result is YES, 
the network scanner 2 displays a message of a request for inputting a password on 
LCD, and waits for the entry of password (ST1804). If the password is input, the input 
password is checked against the password registered in the user managing table 170 
(ST1805). If both match each other (YES), the processing goes to ST1806. If both do 
not match each other (NO), the processing is ended. If no password is registered in 
ST1804 (NO), the processing also goes to ST1806. 

On the other hand, if the result is "NO" in ST1801, the user receives the direct 
input of IP address of the destination using a key provided at the control panel 27 
(ST1807) and the processing goes to ST1806. 

[0075] In ST1 806, the scanner 24 of network scanner 2 scans the document and 
obtains image information.. Sequentially r the image file converting program 51 converts 
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image information to an image file with a TIFF format (ST1808). After that, the Lpr 
transmission program 47 transfers the image file to PC3 as a specified destination 
according to the foregoing Lpr/Lpt protocol (ST1809). In PC3 that has received the 
image file, the image file storage the processing program 66 stores the image file to the 
data storage 35 (ST1810). 

[0076] FIG. 19 is a flowchart illustrating steps for managing user information in the 
network scanner according to the above embodiment. 

The user managing program 52 of network scanner 2 obtains current time from 
the built-in timer 28 (ST1901). Sequentially, the user managing program 52 confirms 
whether or not the processing has been carried out up to the last of the user managing 
table 170 (ST1902) and then extracts one user information from the user managing 
table 170 (ST1903). After that, the user managing program 52 calculates lease end time 
from the sum of lease period and lease start time in extracted user information and 
compares the calculation result with current time (ST1904). If current time exceeds 
lease end time (YES), the user managing program 52 deletes user information from the 
user managing table 170 (ST1905) and the processing goes back to ST1902. On the 
other hand, if current time does not exceeds lease end time (NO), the processing goes 
back to ST1902 directly. If the user managing program 52 determines that the 
processing has been carried out up to the last of the user managing table 170 (YES) in 
ST1902, the user managing program 52 waits for predetermined time (for example, one 
minute) (ST1906) and then the processing goes back to ST1901 so as to check lease 
time repeatedly. In this way, the user managing program 52 performs examination of 
whether or not the lease period elapses with respect to all user information registered in 
the user managing table 170. 

[0077] FIG. 20 is a flowchart illustrating steps for registering user information in the 
personal computer according to the above embodiment. 

The user information registration program 68 of PC3 obtains current time from 
the built-in timer 38 (ST2001). Sequentially, the user information registration program 68 
confirms whether or not the processing has been carried out up to the last of the 
registration destination table 150 of FIG. 15 (ST2002) and then extracts one registration 
-destination information from the registration destination table 15Q.(ST2003), After jhat,. 
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the user information registration program 68 calculates lease end time from the sum of 
lease period and registration response reception time in extracted registration 
destination information and compares the calculation result with current time (ST2004). 
If current time exceeds lease end time (YES), the user information registration program 
68 adds the IP address of network scanner 2 relating to the current registration 
destination to the response table 120 (ST2005). Sequentially, user information of PC3 is 
registered in the network scanner 2 (registration destination) according to the steps 
shown in FIG. 14 (ST2006), and the processing goes back to ST2002. On the other 
hand, if current time does not exceeds lease end time (NO), the processing goes back 
to ST2002 directly. If the user information registration program 68 determines that the 
processing has been carried out up to the last of the user managing table 170 (YES) in 
ST2002, the user information registration program 68 waits for predetermined time (for 
example, one minute) (ST2007) and then the processing goes back to ST2001 so as to 
check lease time repeatedly. In this way, the user information registration program 68 
registers new user information in all registration destinations (network scanners 2) 
registered in the registration destination table 150. 

[0078] As explained above, according to the present invention, since the IP address is 
re-registered in the network scanner 2 if the effective period (lease period) of IP address 
obtained by PC3 elapses, an appropriate new IP address is always stored in the 
network scanner 2. This makes it possible to transmit the image file to PC3 from the 
network scanner 2 without fail. 

[0079] Moreover, according to the present invention, since the network scanner 2 
deletes the IP address from the user managing table 170 if the effective period (lease 
period) of IP address obtained by PC3 elapses, only an appropriate new IP address is 
always stored and used. This makes it possible to transmit the image file to PC3 from 
the network scanner 2 without fail. 

[0080] The present invention is not limited to the above embodiment. For example, 
though the above embodiment has explained the case in which PC is used as a user 
terminal apparatus, the use of a personal data terminal (PDA), which is connectable to 
the network, digital TV, and the like may be possible. 
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[0081] This invention may be conveniently implemented using a conventional general 
purpose digital computer or microprocessor programmed according to the teachings of 
the present specification, as will be apparent to those skilled in the computer art. 
Appropriate software coding can readily be prepared by skilled in programmers based 
on the teachings of the present disclosure, as will be apparent to those skilled in the 
software art. The invention may also be implemented by the preparation of application 
specific integrated circuits or by interconnecting an appropriate network of conventional 
component circuits, as will be readily apparent to those skilled in the art. 
[0082] The present invention includes a computer program product which is a storage 
medium including instructions which can be used to program a computer to perform a 
process of the invention. The storage medium can include, but is not limited to, any type 
of disk including floppy disks, optical discs, CD-ROMs, and magneto-optical disks, 
ROMs, RAMs, EPROMs, EEPROMs, magnetic or optical cards, or any type of media 
suitable for storing electronic instructions. 
[Effects of the Invention] 

[0083] As explained above, according to the present invention, since the IP address is 
re-registered in the network scanner if the lease period of IP addresses obtained by the 
user terminal apparatus elapses, an appropriate new IP address is always stored in the 
network scanner. This makes it possible to transmit the image file to the user terminal 
apparatus from the network scanner without fail. 
[Brief Description of the Drawings] 

FIG. 1 is a schematic diagram illustrating a network system where a network 
scanner operates according to an embodiment of the present invention; 

FIG. 2 is a block diagram illustrating the hardware configuration of a network 
scanner according to the above embodiment; 

FIG. 3 is a block diagram illustrating the hardware configuration of a personal 
computer according to the above embodiment; 

FIG. 4 is a block diagram illustrating a network configuration between the 
network scanner and the personal computer according to the above embodiment; 

FIG. 5 is a sequence illustrating an image file transfer between the network 
scanner and the personal computer according to the above embodiment; . 
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FIG. 6 is a flowchart illustrating an operation for a user information registration 
carried out between the network scanner and the personal computer according to the 
above embodiment; 

FIG. 7 is a diagram showing a frame format of a search packet according to the 
above embodiment; 

FIG. 8 is a diagram showing a frame format of a search response packet 
according to the above embodiment; 

FIG. 9 is a diagram showing a frame format of a registration packet according to 
the above embodiment; 

FIG. 10 is a diagram showing a frame format of a registration response packet 
according to the above embodiment; 

FIG. 11 is a flowchart illustrating steps for search the processing of the network 
scanner by the personal computer according to the above embodiment; 

FIG. 12 is a diagram illustrating a response table according to the above 
embodiment; 

FIG. 13 is a flowchart illustrating steps for responding to the search from the 
personal computer by the network scanner according to the above embodiment; 

FIG. 14 is a flowchart illustrating steps for registering user terminal information in 
the network scanner in the personal computer according to the above embodiment; 

FIG. 15 is a diagram illustrating a registration destination table according to the 
above embodiment; 

FIG. 16 is a flowchart illustrating steps for responding to the user registration 
from the personal computer by the network scanner according to the above 
embodiment; 

FIG. 17 is a diagram illustrating a user managing table according to the above 
embodiment; 

FIG. 18 is a flowchart illustrating steps for transmitting digital image data between 
the network scanner and the personal computer according to the above embodiment; 

FIG. 19 is a flowchart illustrating steps for managing user information in the 
network scanner according to the above embodiment; and 
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FIG. 20 is a flowchart illustrating steps for registering user information in the 
personal computer according to the above embodiment. 
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[Document Name] Abstract 
[Abstract] 

[Object] Easily and securely registering the newest IP address of a 
user terminal apparatus in a scanner. 

[Solution] A user information registration program 68 of PC3 obtains 
current time from a built-in timer. Sequentially, the user information registration program 
68 extracts one registration destination information from a registration destination table. 
The user information registration program 68 calculates lease end time from the sum of 
lease period and registration response reception time in extracted registration 
destination information and compares the calculation result with current time. If current 
time exceeds lease end time, the user information registration program 68 adds the IP 
address of network scanner 2 relating to the current registration destination to a 
response table 120. Sequentially, user information of PC3 is registered in the network 
scanner 2 (registration destination). The user information registration program 68 
registers new user information in all registration destinations (network scanners 2) 
registered in the registration destination table. 
[Selected Drawing] FIG. 2 
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